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(54) DEVICE AND METHOD FOR SUPPORTING OPTIMIZING 

(57)Abstract: 

PURPOSE: To improve the performance and quality, to 
reduce the cost and to attain a short-run product 
development without requiring expert's quantitative 
evaluation. 

CONSTITUTION: Since a design evaluating means 70 can 
shorten the overall wiring length by determining priority 
based upon a relational data based for electronic circuit 
products stored in a product data managing system part 20, 
equalize wiring distribution and minimize the areas of 
elements, a printed circuit board or an LSI having the 
minimum number of layers capable of suppressing circuit 
delay to the minimum can be attained. Thereby, the 
improvement of performance and quality, cost reduction and 
short-run product development can be attained. 
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&m&i-?>&&&<D7 > }) > b\s\&m&nm*t l s i rh- 

RI+3t«K«lc*3^T\ KSf-^^^CM^nfc 
^0^p H nic£fc5 y i/->3t^-^^-7f:l 
<5#. ^«>^«>^:«jfeJSffi«-eteaL, ri^o^y > Mel 
KSSKtMki L S I KtMb^o{Br*L36>-*«r3SSi-S 

6E««»#«iMtt/J*fb#«*** =» > 
[flt*5 2] tt-T-EIJ&KaaRM-RK K«^[eIK«iFp 20 

irMt5#ap p pcoyy ^bmKmmtftk l s i rh- 

»X*RtMfc£ L S I RthffcfcOflHx^— *feaWe-r 5 
RtH?fflfi^«Sr«*., ^oRRIHflfafi, HSft 

5EII*«#«5HMM^#«fc** = >v<* > 30 

* IH0&iRHflt£r*U£ Ufc^^lHl^^a 5/ * «r« 9 ft 

it. leaiBXp y ^ bo«^b y ^ t >r x©«wai8i 
np^wwim 5 icu w t a i» 

l £*:I2 2 IdiEttoS^-lElKSSRthXSSa, 
&£*&*S{t; hTKfbfti:, MCM (^/U 



ik^mZG-tZ Z t *&&k -f 1 2 ICE 

> h IMlKStt0RttXft«: Attt, *RltX*JMi D 
£*rf S r £ £r#® fc ^ i £ fc f i 2 fc:lBtt<o« 
■^lilKSSRtf^g^Bo 

-^ws^^^astci&iw^n^y u-i/Ht^f- 

p 3 p^lC n ^S/[HlBgl^^^A/-e^^U, ftV^ RfiE 

S*±fc:fctt5«*E*Wio«-&JB* > 
l#v^j£irlt, VT-nmaoRH-xftfrJittii- 

p 3 p*^c|^s/[HlgSliI^^iz i ^-^^u. ttR 

6^y ^ MSBS«±«>«#E*IS:a»fkU»-5RltX 
^c^r^m-i-^ r t Sr«F»i:i--5«^lHlKaSRf4-XS*- 

[0 00 1] 

±60fc^lC, tf»«gfflRth^^^ (COmpu t e 
r Aided Design System: C 

AD^fAtfttS) «:«v^rff«UfcRfHIMR«:t 
^<D«^liIBS«(O#.»3»iB,fkS:06fc«>#^;R 
tfXttteSIUBRtfSP&T, L S I Rtfi:S«Rtf 4: «: 



(3) 
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[0 0 0 2] 

[0 0 0 3] »8 2 0fSi:ltlt H2fcRH-i: 
a3lU»*oWiBfcR«-aAO*ix«:«-f-J:5lc, R«- 

T> C©«tR«^«f^*»|«#Offlfct«:Jni*LT* 
[0 0 0 4] tfc^$3^fet UTIi. #^HS6 

1-59900 *^aicjH*Sixrt^ <fc o zry > 

5S?P^A^*fr*ffl[BlKoaipSi#^FflS: ioo^ 

5 ;t> :£glt)<E>#^£: lOOiltlOO 
*feA#lcJ:S«*«Att*r3BELai#* rot^S: 

[0 0 0 5] S&fc, «*, m^tHl^p n pO^Rtf60 
««B^ny^H^J:-5«J»3RW-^Ria-Ctt, 

tRW#^±T»*WttTft5a«-C*)ofc. 30 
[0 0 0 6] 

L.J: 5 *+aWBl ±EU8*oj|io 

u^ms-r ^5 c t ft w 

[0 0 0 7] «#<0f&2O*8rCtt. Sfi^^SS 
i&*ft©*«*>#WJ£Li::< £7tW<ffi-r 3 <D legist 

^® £ *>ft 0 (Dft&tif® t lififft * ft 

V^ 5 x., * fclcRff-as^T LftttfrtfffMlH- S r £ 
Lv^c«>, Rtf*A*Sifi«£#ofc£ LTfc* H 2 tc^: 
•T«t9Jc, -B.RW-s6S^Ti-5^RW-aB3E«c«:#*o«p 
rat6:i:H, Rtt3e3e*fTft5w*ft<£Klc 
»3ix, £Kttfa-b*»a* HS»#liaLfti>w£as# 

[0 0 0 8] 8*OS3©*Sm 9 ft< 

TtWffi36SprfiB"C*>-5*K IffliMfll^lalKXKlcAiBit: so 



x&z> 0 *rftfc*>. afit^IiiBSSofiftii. IeIBSS 

mm. wniam*. 3M*a. r*A/«tt f m 

», «*t, «ftft^©*ttic^sxa*ftTiHiK«s 

36S»ffStt6t>OT«>S^e>, lBn a p*?ATOX®:im^ 
«Bff4*oi o~3 o%afi<z>it^-e£>oT, AAff 
A<a g u*v^rtTtt. ifca&g $ oa^^jE^t^o 

[0 0 0 9] $P>iC, «*©Rtt*a-Cli*gt±5i 
tSI^p s> * J: *Rtt^#A*lcflMfc0>£* o 

©Xa-BTlBttjasHWcftS^r* hRW-«Xfi*«R 

n7££frtzm&\z^ — »0>*ga*te«:«i»L. h©l 
s i , xte^y >- h*wc*3ES*-c*»uftrtixr*tt 

feftv^ffi^P66*5 % C^R»-ett. ^IJCDLS l % 
RW-oSEJES:*?? ^i"5<h. St^LS K T'yyM 

[0010] BJiOHjBjSSrJ*fri-5 £ . ( l ) i¥» s 
SWfcoT, £*«Wffi"CftV\ (2) 

#-eftrt*ttffMB-c*ftv\ jftt±. fcSiS^Mf^ 
0>JMB«r&XJ:L, (3) a* h««-CIMSr tt 

«*ajt«ri»*»tew«^'r*ftv^, (4) wm\^m 
feL<*±*>sa*©*mi^d^s. (5) Rw-ds»Ti- 

«^Rw-eka^«ftv^c< v> % (6) SFparirtcRtf'O 

ftv^fc<v> s i:v^9r^^cft5 0 
[ooii] *&m<oMt*1r^&ffi#)Wm&. ±IBb 

*«WOB»i:"rs^r^l4. (l) 

T\ (2) gRSr^Si^'f, ^o, (3) =xhWm 

«rtT*<, tt««i± f SiKiR)Jb43j:vfi»isan«& 

v^54iKi-S»flfi3BS«:tt— W«cWfl5T#. (4) W^E 
d5^SJc, (5) RttBB»o#^R«Tff*#fT 

ftx., (e) gpp^Rtf-^pgrwffiTt, (7) tttB, a 

a^JtSCi*5-C#, (8) RW-tfOCADfflfa^fcH 
&Wm&ftft*-^ (9) RtH»lCBPI»te*-fr«=i^ h(D 
«lft*rB»Lft:RIHMBWft*, (10) HB^n y 
^(cJ:6**R«-«fI-. L S I Xfi^y > MhISSS^O 

[0012] tLitib<DB$>&. 7V > htEimmtezmfe 



(4) 
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[0 0 13] 

B389!Ti4, «^®&K,S0>RtW, SEm^lHlKS!a 0 p^ 10 
**t6#»4©ry ^ MalBXSKW-t L S I 

^fcj£a&fc«5yHffiJfi^&au ^o^y^MelK 
StRRtMfc* L S I RtMbfc©mta»-#*»£-*-*R 
tHPffi*R*r«*.. a>oRRtHPMfi*Rf4, JglS5fe-C 

B»*«»*»««/Mk#R*:*-* *i- 5 ^ > a 20 

[0 0 14] £fc, *«M*«fe-ett. *-7>lHlBSa««r 30 

<£>a> ^**feix**oS«±fcj3rtSflr#E«JiO«# 
■ft, ^ J r^/^|Sc^c^v^T^■Y^>'^^^^^^ > * 

fiORfttftfcJIffli-sr ££#$c£i-£*><DT£>3 0 
[0015] 40 
[ftUB] *$SW*g«Tf4, ±i£o*n<. Kp^p^-^^- 

^yyh0B*S8IHfcHS I RSMb£ofir*i*> 
-*Srai*i-SR«-WflB*S«:fll^, **oKR»H¥«* 
Rtt, S&lffiftTfcoT. lft?vft*MirrS94UlU 



6 

xo«{*®«&jt,»!K s«s*:i4ls i 

y > h BKXKft^L S I itZn&^-Z w fc sfts-e* 5o 
Mtv^j tt£-ft*Wr IcX^fcfcaRtttRSrfi 1 p r 

[ooi6] *fe*5gw*jfe-ctt. m^iHi^sap^^A 
^bfc«t#, Mp p p^-^^s^x^^tc^$Kyty 

^Mp p p$r^-r5^p 3 p^tC^/lHl^^$r^^A,-C^ 

fc^^*^S**Srb#v>«^jt«bT, reBIBaa 
o^ti-Xft€r^m-r5co-e. R»#3fts** • IeIKRW-R 
PTC, *«R»l»OE««>WSa35SRriB4:ft9, fi£oT. 

<, **fcRH-x»o*#*ic*-5v>-ca»fb^«>#» 

[0 0 17] 

£XT. 1-H 2 7K<fco 

RW-3ta»«^«fi8o«S«:^i-H-e*>5. H l fc*-f 
«^FlHlKftSRtf3tg^S l l Oli. *Hfefiaic«*» 
i^fa tvu5*— * * & fl-f S Si Ap 9* — ^ ^3® y 
M>&2 0t. ■AHB*a#**Smtt&UtL S I Rtf 
iCio It ^> SJip^p S Sft« (C^LTrtUb ORff- VWSffi^ 

Ofiift«ri5t«>OLS IRftCADIi:teV>T, 

h7Wft*fcf4MCMft*fcliBGA 

h7K) fb^t5LSHCft3 0i:, SS3®/|h] 
BRtt«W7!> hRti-S:*f 5*«RWCAD 1 0^*5 

^25^ M/^ai 1, n&mi 2, gpp^p^-f >^ 
7yi3, iiii2, ss^^yis, jlibls 
1 Rtfc ad frb (n&mmmtottmn&igimmm? 

S?^^lHl^sap p p^t9:ti-o^p«^^^<7>|?^^:^ 

««Sr«»r6»fl5fflR«««7 5 -^'<-^4 Ofc, K 
7^-^-<-^4 0tdg<5v>T#@Rti-^Wfli-r^#@^: 
tHMB*»7 OSr^r-rsajftRtfWfflfi^r-ASBe 9 i: 



7 



(5) 
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8 



[o o i 8] ffifiEaa-r— ^ < b e 3s^^t ; a»2 (m. m 

1 8tc^i-j:9tw, m^iHi^$ap p p^5 v is-isB-t^ 

asua^-*-*-^ s, h 9 tc«i^»iii**n**<— 
*ic^) (m^mHx^»m^) <om^. cpu^ 

[0 0 19] tit, £i\ Mr-^fl^f^S 10 

2 OfcftittStLfcy > 3 t^T- 2 IK 
^<5#> »fi{W*fc«><&£tRRtt 1 0«t*t5jK LS 
IfttifcfeOLS lSHtt3 OSr«5^Sr31^i-Sc * 

»/Mb k mmm&m'Mt t <d-o<d b m icm^ttrt *m 20 

fc* s r £ (c J: 9 S^lEl&Sn n pCOSi6Rfh&fT 5 - £ % 
lfcfcKU »JC. *^ffiHOS/HkS:»2«ft-rsr 

* ?k #{cls i oiaiiiiiiic^-r^^if^ 

[0 0 2 0] ^LT, SJfEi»gBIS«, BP'fc^ir^A'SI* so 

[0021] 
[»l] 

[»1] 



[0022] a*\ L 

gLpp£co§i^£^-r o 
[0 0 2 3] 

[&2] 

[82] 

1 

Lp p = l. 6 8/ A Be - 1 

VI * 1 = B-+" 

[0 0 2 4] {& U A : £ttfi«0>ffifl 

B : gflp'ngSgg: so 



±ie& 2 o^ic x zm&&m»B t ¥-i%mm&Lppk <o 

IP^L S Ut-tZ^kte. ¥-®Wm&Lpp<0 
[0025] ::-e x H3tc^i-j:5ic«^iH]BKW-o 

«£r*Rtf&— ffl*-C^LTV**. — RtHcfc 
v^Tf*. i3i^tJ:plc, RtH»B3 0 l<z>je*fc« 
-^T«^IbIB*«RW-3 0 2£rfT5o ^LT, LSI 
RH-3 0l:JbVty-h7WRIf3 1, MCMRW3 
2, BGARW-3 3flESrfxft5. ~2r> SfiRIHOl: 
*5V^T, *SRtt3 0 3, !S3S/(HlKSW-3 0 4 0l 
U'f T* hRW-3 4£fT*5 0 SWT * hRft 3 4T 

te. 707^7^3 sic^-r^sees 6, «p& 

IS/&3 7&tff£»gEi»3 8«*>fcfc£3Ei»RW£fTofc. 

3®/[a]&Rit3 0 4*>«H-li, W hRff3 4 6D 
fib. hRtt3 0 5&Lfc«. ®[ag • «!EXSSrtT9 

[0 0 2 6] E4i£fiL SI W7!>h29<07n77 P 

h<&£#*ja«rft£1-S*T&«LT^5 0 BUM 
*5^T, LSI«^o^290n, a, b, c, 

U miaD, M^B^II«3ia«W 

®£^^77^LT^5 0 :o^77|:J;^ LSI 
Rtt#tf:**tB:/n 5/>7 y^noiMBMftfeHtt 

[0 0 2 7] ttt, £-#£1tE&COLS I^P^OW 

b*me\Z7Flr£*>\zkZ>zkkteZo meteLS 
HKW-3 4 fcSffiRtH 0 «h OH«$r^i-m 
^gl-Cfo^ , ifOLSI K7!>h2 8iCi^V^T. ir 
/VdttjE*^-e*>5^, -fe/l-a, b, c, eiije«-e*> 
^>o HSBi 4icioV>r. CPU^:ri^^cg^$i^Tv^ 
-5*^Di, D 2 , D 3 , D4^t/±I5L S I WT* h 2 
StCjzoTRtt'^tL^LS I <DmW£tiX\,^Z#iffii$:7jk 
LTV>^ 0 r^-eRH-aS#dJatSSrR«-r5lc«>fc 
9, S5p p pg£®£*SJ^{tL. d»oK«fpOia«fc»Bf»^ 

[0 0 2 8] — gig!-r-<^^n 5>*«HF- (^o > 

TS£ A/ ^ <t * <DUft<0& $ co ft £ -7 w> 5, ^ i- 5 
CPUi3S5^D3 kom-Ztt. XjjftkYjjfak<D 



A y kteZo 

[0 0 2 9] El 7 ttEftilfiEjM^S 8 0 <7>f*9^£^-T 

rwbt?*>5. HBi-eiiL s i icfcitsiaiftaffiSr^L 

i!@d iTKMK* -fc/HB cogfij^a^x i i: 

ft*. LSloy-h©E««o**Bft;lcj:»), IKHlfls 

^a-fe^dSR3fe6»-&, 0)ittf« EIM80. 5 n m<Dy* 

if >T Wl^— BttilJEtf'&alKO 6 0 %£JL1l«: 10 

tf>TV*6 c EP*>. xl + x2 +•••+ x i / (x 1 + x 2 

0*3] 
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+ -+x i) + (d 1 + d 2+-+d i) ^0. 6i4 

[0030] m7\z&^x94 msymmekw 

t IT, a*«<0»*SJ*«f*a«r r b U A*«*>5S5ll 

[00 3 1] 
[S3] 



r 2 m a x 



al+xl+dl+x4+d4+x7 



a2 + x2 + d2-J-x5-!-d5+x6 



[0 0 3 2] -m^, LSiynt7^ifkf6t, 
*^gflc<©-xtf- Ktt±.^S 0 GlftfldSffl 

B»ttft031iS«flll«r%Jtrsri;^J:!), Eft 

[0033] iE] 8 fi^iHis&ii 1 1 (Dm&Tjk-twtmm-T? 

£>£o a*. liIKHW:7 0%r*««©*«3&sfc6RflFO 
«9lellK*ttJa U «ix»^rt>r«Kn-^J:«lllRH«r 
tfflttv^5o *£oT. roj:5tt«PI§I»Bli i *:« 
n B nr-^fl^rAaj2 0icfej^i-^c«i:(cj: »9 X ffi 
fflRtWSprtBfcttS. f^^/MailoRW-G)*^ mft 30 

[0 0 3 4] &1\ w<0£#lilfcia©$'— K*^fc*S 

* <h mm®} L,x&<t wmm tp*sm ttt* 
[0035] m 9 teia 8 tzTjk i^it x o t£&m*m<Dmm 

*cftlctt«^S*^£©in©a**«:Xj f±gfc4<05£ 

[0 0 3 6] 
[*4] 



50 



0»4] 



A 3 D Nc 



[0 0 3 7] COJ: 5 9. Np, Ncli 

t#5o ig*Rw#3ftsa*ojH[o*)5*a6R«'0«a 

E«tt*£l§IKia£*^ U«Rtl-<oCAD»7«^, 
CAD©H*UftV^«9UU«««r*afflUT. gi^A^ 
Xj, «3*OXD*ifO«ttSr«tj&^ « 

T*5< 0 

[0 0 3 8] — V- K*-?±0#tr^^»i-5«W5 

[0 0 3 9] 
[»5] 

[»5] 

X D 

[0040] cvDiicpucMU «««saic*rti«>* 

M^€r^< LT:fc»9, Rft#asKm^£#fg^-CA*> 
-etSJ^lcbTV^o ;UxlcJ:!K EKE!*)** MS 

[004 1] Rtt***^^-**^*^^ Oct)* 
fC, ±I5S5OS«S^fi^XDOa^<a-e±TC0fi|$r 

£ IT 7 yf ;H:»»t5: £-C«*£IhI&1 1 <£> 
SBi&OEKifcgSrfrga^— * 9 6 UTfiJ^-T ^ i k & 
-C#£o E*R«-4:<^f f ^^yu*lElKR«-3ftS^ 



(7) 
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12 



4* u^^t°~-?<Di>>*Tj*&m**+*-r*>b\cte 
«ttfll««rftJni Lfe«tpiBiKofti«^<-^ 9 6 as&s-c 

[0 0 4 2] SfiRftl OICSSV^T. SB^S^ 

B*6] 



^&««>^^BflkftLppfrlBiL«BKJloS5>«»fl[ 

[0 04 3] 
[£fc6] 



[0 04 4] :©j:5l:3>/^i/3^>^2 5^ 

[0 04 5] mil Srffi^TMCM (^/U^ y 

-f^^=,-;v) (DWtfi3 2fcoi*-CR9H-So 
^i"J: 9tc, |»aH/iajKH«rai3fei-5 4: (ill) . 

^SZftte? (1 1 2) o ^(Dt^(D77>^>^t b 
Tfi, MCMlSt^X (113) , (1 1 

4) , /<>f^r*— ^ (115) ^tih 
113-11 5<Dm^=<* hZmi£i-Z>^t\a: K> (l 
16), MCMOtt^, f»?(DlI5:ft 
Jlt6rt^-ef5 (1 1 7) 0 roipftMCMOR 

tttffti'fcti), Blk*t:»AlcffiKflr?*&. ft*5, =» 
* h*t£ l 16 of£&u:ov*Tte#:oia l 2 icis^Tlfc 

[0 0 4 6] — O^fr 3 1 l^oV>T[g] 
1 2ICJ: ^tft^-r-So y-h7KRIt3im £i* 

y-hr W{b^«oiHiKoi6tBS:tT^v> (121) , 

*K ^^-r^ltatJi^^O I C^gWC-MOS 
(Complementary Metal Oxid 
eSemi conductor), B i — CMOS (B 
i p o 1 a r — CMOS) , ECL (Emitter 
Coupled Logic) OfpJixri air *-T?£g 

ff-i-sa^ 5 6 (122) o wC-e. c-m 

OStt^»m^*5/Jx$ < d>o , Bi-CMO 
SttC-MOSi 05$<^om»m^l^,jx$v\ -2k 

So 

[0 0 4 7] ^Lt, »ft®ftoy-h«iJi»&«fcv* 
(12 3) % j&Hy-h**>tr*«rfT5 (12 4). r 
OR. a*±Jf^y- hftttgc^SrST, 1. 1-1. 
2«Ufct>oS:j^giy-h»i:i-5^Hds*>?> % 
%I«*rsctlcJ:*). *^-h7K^-hS)&^ 
TtiJE&ft>A«0>Bft«:fTtt 3 (125), rfr«* 
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